SUMMARY This paper presents a non-parametric method for testing departures from a uniform seasonal variation in incidence of disease. The method may be used either with exact The data are usually presented and analysed in the form of a series of 12 monthly totals, these being the numbers of persons diagnosed with or dying from the disease of interest in a given month of the year. Often the data have been gathered over a number of years and the monthly totals are obtained by summing over the individual years.
There has been considerable interest recently in the study of seasonal patterns of incidence of, or mortality from, a wide variety of diseases. These include, to name a few, Burkitt's lymphoma (Williams et al., 1974) , peptic ulcer perforation (MacKay, 1966) , ulcerative colitis (Evans and Acheson, 1965; Cave and Freedman, 1975) , suicides (Barraclough and White, 1978) , and congenital malformations (Elwood, 1975) . Different statistical methods have been proposed and used to analyse such data. This paper briefly reviews the methods currently available and introduces a new method which may be preferable in certain circumstances.
SUMMARY AND DATA PRESENTATION
The data are usually presented and analysed in the form of a series of 12 monthly totals, these being the numbers of persons diagnosed with or dying from the disease of interest in a given month of the year. Often the data have been gathered over a number of years and the monthly totals are obtained by summing over the individual years. It should be noted that this way of compressing the data can be used only in the absence of a long-term trend in the data. For example, if there is a long-term decline in the incidence of a disease and no seasonal variation, then combining monthly totals in the way described will result in an apparently steady decrease in the numbers from January to December and perhaps the erroneous conclusion that some type of seasonal variation is present. In fact, data with long-term trends must be quite common but the more sophisticated regression methods developed for application to economics (for example, Thomas and Wallis, 1971) which can be used to cope with this appear to have been rarely used in medicine. Pocock (1974) describes a method which can separate 'seasonal' from 'non-seasonal' variation and in this analysis long-term trends in the data would contribute only to the 'non-seasonal' variation. The methods discussed in the rest of this paper assume that there is no long-term trend in the data. The simple modification of applying these methods to the residuals after fitting a trend to the data cannot be used because the sampling distributions of the resultant statistics would in each case be changed and are as yet unknown. The one exception to this rule is the test of Hewitt et al. (1971) Fig. 2 . We can now look for departures from the horizontal axis to assess the extent of seasonal variation. In addition, upward slopes correspond to periods of peak incidence and downward slopes to periods of lowest incidence during the year. Table 1 and that expected under hypothesis of no seasonal distribution.
-----Sample cumulative distribution FN(t) Expected cumulative distribution F(t) (ii) Edwards (1961) proposed a method which has been widely used. This tests the hypothesis (ii) against a particular version of hypothesis (i) namely that the frequencies follow a sinusoidal curve of period 12 months. Such a curve has just one peak and one trough during the year. Walter and Elwood (1975) The use of a Kolmogorov-Smirnov type statistic in testing hypotheses about seasonal variation (iii) Pocock (1974) has proposed a method which generalises the approach of Edwards in that it considers a combination of sinusoidal curves of different periodicities. Although the method is described in more general terms than the 12-month model, it can be used to analyse the type of seasonal data under discussion and has been employed in this way by Barraclough and White (1978a; 1978b Unfortunately the test lacks the power of the parametric methods for moderate sample sizes (Walter and Elwood, 1975 If we write VN = DN+ + DN we have a statistic, first suggested by Kuiper (1962) , which is suitable for seasonal data. The important property of VN which is not shared by DN+ or DN is that it is independent of the origin from which t is measured. In other words, the value of VN would be the same whether we took 12.00 midnight 31 December as our starting point or 6.45 p.m. on 3 March or any other time for that matter. This is a property which is clearly needed for our problem.
The distributional form of VN under the null hypothesis has been extensively investigated by Stephens (1970) and tables of percentiles are readily available (Stephens, 1970; Pearson and Hartley, 1972 (Conover, 1972 Figure 2 , it can be seen that the maximum displacement ofFN(t) -F(t) above the line is 0-317, and below the line it is 0*025. The sum of these values, 0*342, is the magnitude ofthe statistic VN. Following Stephens Table 5 , reproduced from Stephens (1970) . It is found that the probability level P lies between 5% and 2 5% (0-025<P<0.05). (ii) Grouped data
The method is illustrated using some data on the incidence of Burkitt's lymphoma gathered in the West Nile district of Uganda (Williams et al., 1974 with that of some of the major afternatives, a small simulation study was carried out. Data were generated to simulate a study of 500 observations where the underlying seasonal distribution conformed to a sinusoidal pattern with amplitude 025 (that is, the proportion of cases incident in month i was given by mi (1 + 0-25 sin (iri/6))/12 where mi is the correction factor for the number of days in month i). One thousand such simulated studies were generated. Four significance tests were compared and their power was estimated at the 10%, 5%, and 1% levels. In the case of Hewitt's test these levels could not be achieved exactly, and the corresponding levels used were approximately 12*6%, 4-6%, and 1*3%. The results are shown in Table 6 . (Hewitt et al., 1971 ) was reported to have low power (Walter and Elwood, 1975) (Horn, 1977 
